The series of membranes were prepared by UV-initiated polymerization of acrylic monomers (acrylonitrile AN, acrylic acid AA and potassium 3-sulfopropylacrylate SPAK) at the presence of photoinitiator (2,2-dimethoxy-2-phenylacetophenone (DMPA)) and cross-linker ethyleneglycole dimethacrylate (EGDMA), and simultaneous sol-gel process in TEOS-based sol-gel system. Characterization of the obtained nanocomposites includes measurements of proton conductivity, thermal behaviuor, water/methanol uptake, free surface energy. The synthesized membranes have high proton conductivity (10 -2 Sm/cm) and other properties allowing to consider them as promising candidates for fuel cell application.
Proton exchange membrane (PEM) is a key element of a fuel cell. It plays multiple roles like charge carriers for protons, separation of the reactant gases and electronic insulation for not passing electrons through the membrane [3] .
Protons are transported through the membrane from anode to cathode and then combined with oxygen and electron to complete the redox reaction. Consequently, electricity is generated with water being a by-product.
Despite all the achievements in the development of PEM, commercialization is still a major concern. It faces serious challenges regarding cost, durability and performance [5] .
To improve the performance of DAFC, especially to reduce methanol crossover, and then the whole composition was stirred for Nyquist curves for all the samples were plot over the frequency range 10 -10 5 Hz. Proton conductivity was calculated using the following formula:
where R is a sample resistance, Ohm; l is a sample thickness, cm; S is an electrodeelectrolyte contact area, cm 2 .
Thermal behaviour of the films was investigated using Derivatograph Q-1500D
(Paulik-Paulik-Erdey) within the temperature range of 0 -400°C at heating rate 5ºC/min.
Results and discussion
The synthesis of the series of polyacrylic-silica The scheme of polymeric matrix synthesis is given in Fig. 1 .
As a result of hydrolysis and polycondensation of precursor, which can be described by three overall reactions -hydrolysis (Table 2) . Time of wmax reaching increases from 68 s for the sample S1 till 92 s for the sample S2.
Conversion at wmax in the investigated systems changes from 0,57 (S1) till 0,48 (S5).
The evaluation of free surface energy of synthesized polymer and polymer-inorganic materials and its components (dispersive and Table 3 . The data show that the increasing of the conditions. It is also must be taken into account that when a siloxane-based material is added to a polymer matrix due to the difference in surface energy it has the tendency to migrate to the surface [13] . 
